Of our group of 31 cases, there were 5 who had constant double vision pre-operatively with a vertical separation of the images just outside the fusion range (Fig 1) . Following the reconstruction of the orbital floor with a polythene plate, these cases showed rapid improvement. The diplopia was controlled on looking straight ahead (Fig 2) , and the binocular field of vision was restored to normal within three months.
The majority of patients in the plated group took longer to recover. The two images were widely separated immediately post-operatively due to a greater limitation of movement of the affected eye (Fig 3) , in spite of the adhesions having been freed when the polythene plate was inserted. All patients in this group had a useful field of binocular single vision within three months. The remaining diplopia gradually disappeared, though after a year a few patients still had double vision in extreme positions of gaze which was not troublesome to them (Fig 4) . Two patients, however, were left with diplopia on depression, and both had straightforward ocular muscle surgery, involving a single recession. The success of this relatively simple surgery was thought to be due to there being no adhesions of the ocular muscles of the affected eye.
These Hess charts were selected to show the two typical groups into which patients fall following insertion of a polythene plate. One group shows early disappearance of diplopia in most of the field, and the larger group takes an average of three months to gain a large area of binocular single vision.
Mr Harold Jackson (The Mount Vernon Centrefor Plastic Surgery, Mount Vernon Hospital, Northwood, Middlesex)
Results of Treatment of Orbital Fractures
In severe facial fractures involving the orbit, results of treatment by traditional methods have often seemed disappointing.
Proc. roy. Soc. Med. Volume 61 May 1968
The advent of synthetic materials, which are relatively inert and which prevent adhesions between the orbit and the orbital tissues, prompted us some six years ago to review our past results and to carry out a prospective trial in order to evaluate the new methods of treatment as far as possible. We were primarily concerned with the effect of treatment on the prevention of diplopia, but we also had in mind the poor cosmetic effect of enophthalmos and that of depression of the globe. Attempts were therefore made to measure these features in both groups of cases, but because of the absence of absolute points of reference in severely fractured orbits, enophthalmos and depression of the globe could only be assessed clinically.
Mount Vernon Hospital receives each year approximately 50 severe cases of fracture of the middle third of the face, coming from an area covering much of Greater London, north of the Thames. The cases to which I refer do not include many simple fractures of the malar with involvement of the orbital margin. Because of the large catchment area involved and difficulties in followup, it has not been possible to evaluate all cases in sufficient detail to warrant inclusion in this survey.
We have, therefore, produced two groups of cases, comparable in the severity of the injury. The first group was treated solely by the repositioning of the bony fragments. The prospective group was dealt with in a similar manner except that a polythene plate was inserted to reconstitute the orbital floor.
All ophthalmologists who have had the task of operating on the extraocular muscles following bone grafts will recall the numerous adhesions found and the difficulty of achieving binocular single vision in many of these cases except in the primary position of gaze. Eight bone grafts inserted for the treatment of diplopia have been discussed by Mr Harrison and it has been suggested that they have not been a success. Examination in the ophthalmic department revealed that one patient was completely free of diplopia within ten months of the operation. Two patients had diplopia in the primary position of gaze two years after the insertion of the bone graft. A further 5 patients had diplopia in the peripheral field of gaze only. Of these 8 cases, 3 required muscle surgery. In this group cases improved over the years and in one instance the improvement continued over eight years.
With regard to the control group in which the bony fragments were repositioned as well as possible: Of a total of 33 cases, 10 patients had diplopia in the peripheral field of gaze and many surgeons would be quite happy with the results achieved. None of the patients had diplopia in the primary position of gaze. Muscle surgery was only necessary in one case. Enophthalmos was present in 20 cases and depression of the globe in 18 cases, and these deformities were relatively severe.
Thirty-one cases in which polythene plates were inserted have been reviewed. Diplopia was present in the peripheral field of gaze in 13 cases and there was one case with diplopia in the primary position. This patient, however, had multiple injuries including fractures of the right parietal, the right frontal sinus, the maxilla, both malars and the medial wall of his orbit. Enophthalmos was found in 10 cases and depression of the globe in 18, but the severity of these deformities was less marked than in the control group. Muscle surgery was necessary in 3 cases.
In order to emphasize the severity of the injuries which come to Mount Vernon Hospital, it should be noted that during the period under review 5 patients lost the sight of one eye.
Conclusions
Bone grafting in the treatment of diplopia following orbital fractures produces indifferent results with considerable delay before the final outcome is achieved. Furthermore, adhesions appear to persist, resulting in serious difficulty in performing extraocular surgery and too often the endresult, from the point of view of diplopia, leaves much to be desired.
In both the control group and the plated group the results are extremely good indicating, probably, the importance of restoring the normal anatomy as far as possible. There appears to be little to choose between these groups so far as the prevention of diplopia is concerned, but there is little doubt that the degree of globe depression and enophthalmos is reduced by the insertion of polythene plates, a process which has been relatively trouble free in our series. However, we might have achieved better results if somewhat thicker implants had been inserted.
